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The Nanoscale Dimensions of LANA Tethers are Uniform and Consistent 
91
We found that while each tether presented a unique shape, their overall dimensions were similar 92 in the two cell lines (Figure 2A and B). To quantify this similarity, we aligned clusters along 93 their three principal axes and calculated their dimensions and radii of gyration, R g (see 94 Experimental Procedures), shown in Figure 2C and D. The median R g for tethers in BCBL1 cells Figure 3D ).
113
We next tested whether tethers display polymer-like size scaling with increasing TR number. By 114 plotting R g against the tether DNA length in bp (domain length, L), we found a power-law 115 scaling, R g α L c , with exponent c = 0.35+0.11 ( Figure 3E ). In addition to confirming polymer-
116
like scaling behavior of TRs, this exponent also approximated the value of 0.37+0.02 found by 117 Boettiger and co-workers for active chromatin (Boettiger et al., 2016) and is consistent with TRs in a single BCBL-1 episome based on its experimentally determined R g . Our calculated 122 peer-reviewed) is the author/funder. All rights reserved. No reuse allowed without permission.
The copyright holder for this preprint (which was not . http://dx.doi.org/10.1101/181016 doi: bioRxiv preprint first posted online Aug. 25 Closer analysis of the dSTORM emissions from individual p2TR tethers revealed that they 129 frequently gave rise to two distinct, resolvable clusters ( Figure 3A ) and alignment of the Figure 3E ). Thus, we interpret the two clusters as the signals emanating from two adjacent
134
TRs. We obtained similar results for p2TR dSTORM images acquired in COS7 cells ( Figure S4 ).
135
The p2TR tethers, individually or as an aligned composite, showed striking asymmetry. They To begin to interpret these tether images at the molecular level, we evaluated the locations of The copyright holder for this preprint (which was not . http://dx.doi.org/10.1101/181016 doi: bioRxiv preprint first posted online Aug. 25, 2017; eliminated 60 models from further consideration (shown in purple in Figure 6E ). Figures 6F and
190
G depict examples of a 2TR phase combination without or with steric hindrance, respectively.
192
Remarkably, the models captured key features of the 2TR dSTORM images. The "phase 8" 
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We tested the ability of our chromatin models to account for the dSTORM data of individual Figure   332 S1A and B. The plasmids isolated from these E. coli were subsequently grown up in SURE E. Plaisance-Bonstaff (Plaisance-Bonstaff, 2012). In brief, iSLK-BAC16 cells were seeded at 341 3x10 5 /mL in a 6-well plate. After 24 hours, they were induced with doxycycline (1 g/mL) and 342 sodium butyrate (1 mM). 48 hours later, the media was replaced with 3 mLs RPMI containing
343
BJAB cells at a density of 3x10 5 /mL. Four days later, BJABs were removed from the iSLK- (Cytospin 2, Shandon) onto the centers of these prepared coverslips for 4 minutes at 500 rpm.
361
Samples for dSTORM analysis were mounted in a solution of 0.22 mg/mL glucose oxidase, 40 362 g/mL catalase, 0.14M beta-mercaptoethanol, and 0.55M glucose.
364
Instrumentation. dSTORM data were collected using custom instrumentation based on an The copyright holder for this preprint (which was not . http://dx.doi.org/10.1101/181016 doi: bioRxiv preprint first posted online Aug. 25, 2017; (Nano-LPS100, Mad City Labs Inc., Madison, WI, USA). dSTORM images were collected at a 391 frame rate of 32.4 Hz, for a total of 15,000 to 25,000 frames, using an EM gain of 100 and pre- weighted by the inverse of their respective lateral and axial localization precision.
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We observed that the sample populations of R g data for tethers could not be assured to be drawn 
Individual 2TR LANA tethers were analyzed further by dividing their emissions into two groups 458 using k-means clustering. The midpoint between the centers of the two clusters was translated to 459 the zero origin and the complete tether was then oriented to place the two cluster centers along 460 the x-axis on either side of the origin. The tether was then rotated about the x-axis to achieve the 461 greatest variance in the y-dimension. Vectors fit through the long dimensions of the two clusters 462 defined a "V" geometry, and each tether was then reflected horizontally or vertically or both 463 such that the wider separation was oriented towards the positive y-axis and greatest tilt from This model is similar to a more general outline proposed previously (Hellert et al., 2015) . We 478 modeled domains of unknown structure based on psi and phi angles from their predicted 479 secondary structure. These were done solely to provide plausible constraints on the placement of The copyright holder for this preprint (which was not . http://dx.doi.org/10.1101/181016 doi: bioRxiv preprint first posted online Aug. 25, 2017;
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